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(57)Abstract: 

PROBLEM TO BE SOLVED: To make a system capacity 
large and also to avoid sharp gradation of system 
performance at high traffic by calculating the target 
receiving power value of a signal received by a base 
station, based on traffic quantity and allowing a mobile 
station to calculate a transmission power value with the 
target receiving power value as a reference. 
SOLUTION: A base station 20 receives a signal of an 
access channel 31 which is transmitted by mobile 
stations 1 1 to 1 3 and a transmitter-receiver 22 
demodulates it. A traffic measuring part 24 measures 
traffic quantity and outputs it as traffic information. A 
target receiving power information calculating part 25 

calculates a target receiving power value from the traffic - : •• 

information. A baseband signal processing part 23 stores attribute information of mobile 
stations and target receiving power information corresponding to it in a prescribed block of 
informative channel information and the transmitter-receiver 22 transmits the signal to the 
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stations 1 1 to 13 through an informative channel 30. The stations 11 to 13 calculate 
transmission power of a transmission packet from the target receiving power information and 
receiving power of the channel 30. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the mobile communication 
system which carries out random access of the packet communication between two or more mobile 
stations and a base station with a CDMA (code division multiple access) method especially using a 
common channel, base station equipment, mobile station equipment, and the transmitted power control 
method about mobile communication system, base station equipment, mobile station equipment, and the 
transmitted power control method. 
[0002] 

[Description of the Prior Art] In the communication in the going-up circuit from the mobile station of 
the mobile communication system which used the CDMA (code division multiple access) method for 
the point-to-multipoint connection method to a base station, the performance degradation (the so-called 
far and near problem) which happens since the received power in the base station of the signal from each 
mobile station changes with differences in the distance between base station-mobile stations poses a big 
problem. In order to mitigate this far and near problem, transmitted power control which generally 
controls the transmitted power at the time of mobile station transmission by mobile communication 
system using the CDMA method so that the received power in the base station of the signal from each 
mobile station becomes equal is performed. 

[0003] On the other hand, in a radio packet transmission system, the method which does not perform 
channel control which is vacant like a cellular-phone system at the time of call origination, and assigns a 
channel, for example, transmits a data packet immediately by the same channel like a slot aloha shirt 
method synchronizing with a slot is used. In this case, although many signals may collide, it is known 
for the system which adopted the point-to-multipoint connection method (FDMA, TDMA method) of a 
narrow-band system that it is effective in packet reception being attained under the conditions set in the 
collision state according to the received-power difference in the base station of the signal from each 
mobile station (the so-called capture effect). 
[0004] 

[Problem(s) to be Solved by the Invention] the effect of transmitted power control of a system perform 
packet transmission using a CDMA method - "effect of the transmitted power control in move packet 
CDMA communication" 1996 Institute of Electronics and Communication Engineers synthesis 
convention lecture collected works It is indicated by p. 374 communication [1] and March, 1996. If 
transmitted power control is introduced in the system which performs packet transmission of a slot aloha 
shirt method using a CDMA method according to this reference, although system capacity (the 
maximum point of a throughput) will become large, when traffic becomes high and exceeds the 
maximum point of a throughput, there is a fault that system performance deteriorates rapidly. 
[0005] Although all the input-signal power in a base station becomes equal since transmitted power 
control is performed, if traffic increases, since the number of signals multiplexed by the same frequency 
band will increase and all the signals of an other station will serve as noise power, this is because it 
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becomes below the level that can receive the SN ratio of the input signal of all mobile stations. 
[0006] Moreover, although degradation of the rapid system performance in a high traffic state is not 
seen since the capture effect is acquired when transmitted power control is not performed in the packet 
transmission system using the CDMA method, the fault that system capacity (the maximum point of a 
throughput) is small as compared with the time of transmitted power control exists. Furthermore, the 
received power in a base station becomes large, so that the distance between base station-mobile stations 
is near since the transmitted power of the packet in a mobile station is fixed when transmitted power 
control is not performed. For this reason, the fault that it is large as compared with the receiving 
probability of a mobile station with the far receiving probability of the transmitting packet of the mobile 
station near a base station, and communicative unfair nature exists according to the geographical 
conditions of a mobile station also exists. 

[0007] this invention aims at offering the mobile communication system and the transmitted power 
control method of being made in order to solve the above-mentioned trouble, and being able to enlarge 
system capacity (the maximum point of a throughput), avoiding degradation of the rapid system 
performance at the time of high traffic, and easing the unfair nature of communication by the 
geographical conditions of a mobile station. 
[0008] 

[Means for Solving the Problem] this invention consists of two or more mobile stations which exist in 
the communication region of a base station and a base station, in order to attain the above-mentioned 
purpose. In the mobile communication system which communicates by the radio channel of the same 
frequency band between the aforementioned base station and the aforementioned mobile station in the 
communication region concerned A traffic-measuring means to measure the amount of traffic of a radio 
channel, Based on the amount of traffic concerning a radio channel, it has a transmitting means to 
transmit a signal with the transmitted power found on the basis of the target received-power value which 
agreed with a target received-power calculation means to compute the target received-power value in a 
base station, for the self attribute. 

[0009] In this invention, when system capacity is made to increase and the traffic of a radio channel 
increases by performing control equivalent to the usual transmitted power control when there is little 
traffic of a radio channel, based on the attribute of each mobile station, a difference can be prepared in 
the target received-power value in a base station, and the probability that transmission will be successful 
with the capture effect can be raised. 
[0010] 

[Embodiments of the Invention] Hereafter, the example of this invention is explained using a drawing. 
Drawing 1 is the block diagram showing the system unit composition of the 1st operation gestalt of this 
invention. In drawing 1 , when two or more mobile stations 11, 12, and 13 in a service area 10 
communicate with other terminals which are not illustrated through a base station 20 and a wire circuit 
26, using the common access channel 31, each mobile stations 11, 12, and 13 are arbitrary timing, or 
transmit a packet to a base station 20 synchronizing with a predetermined slot. In addition, four or more 
mobile stations may exist. Moreover, a method which it may be assigned to the mobile station fixed, for 
example, and a mobile station chooses at random about allocation of the diffusion sign in a CDMA 
method from the signs which can receive a base station may be used. 

[001 1] It will get over with a transmitter-receiver 22, and a base station 20 will output receiving 
baseband signaling to the baseband signal-processing section 23 and the traffic-measuring section 24, if 
an antenna 21 receives the signal of the access channel 31 which mobile stations 11, 12, and 13 transmit. 
In the traffic-measuring section 24, the number of effective receive packets around unit time is measured 
as an amount of traffic, for example. The traffic-measuring section 24 is outputted to the target received- 
power information calculation section 25 by making a measurement result into traffic information. The 
target received-power information calculation section 25 computes a target received-power value from 
traffic information. The target received -power information which the target received-power information 
calculation section 25 computes consists of two or more different values for every attribute of a mobile 
station. 
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[0012] Drawing 2 is explanatory drawing showing an example of the content of the table used in case a 
target received-power value is calculated from the number of effective receive packets. Drawing 2 is a 
table at the time of defining three kinds of mobile station attributes. The table of drawing. 2 can consider 
storing in the memory for example, in the target received-power information calculation section 25. The 
target received-power information calculation section 25 calculates the target received-power value 
corresponding to the traffic information which the traffic-measuring section 24 measured using the table 
shown in drawing 2 , and outputs it to the baseband processing section 23. 

[0013] The target received-power information calculation section 25 is [ as opposed to / an attribute 1 / 
as target received-power information / when the amount THm of traffic which the traffic-measuring 
section 24 measured now is TH1 < THm < TH2 ] POW21 from the table of drawing 2 . It is POW22 to 
an attribute 2. POW23 is calculated from an attribute 3. These target received-power information 
searched for in the target received-power information calculation section 25 is outputted to the baseband 
processing section 23. 

[0014] although the concrete example of an attribute and target received-power information is 
mentioned later - an attribute - or [ for example, / having been measured ] — or it may be the distance 
from the presumed base station, and when traffic is small, each target received-power information does 
not have a difference by the difference in an attribute, or is small, and a difference may be expanded, so 
that traffic becomes large 

[0015] The baseband processing section 23 which received target received-power information stores the 
attribute information on a mobile station, and the target received-power information corresponding to it 
in the predetermined block of information channel information, and outputs them to a transmitter- 
receiver 22. A transmitter-receiver 22 transmits a signal including the attribute information on a mobile 
station, and the target received-power information corresponding to it to mobile stations 11, 12, and 13 
through the information channel 30. 

[0016] The target received-power information calculation section 25 may calculate a target received- 
power value by calculation instead of using a table like drawing 2 . In this case, the rule which calculates 
a target received-power value from traffic information is decided, for example, the difference between 
the mobile station attributes of the target received-power value POW1 corresponding to the mobile 
station of an attribute 1 (attribute of the highest priority), and a target received-power value - the initial 
value of deltaPOW, and difference - the rule to which deltaPOW is changed is decided and the target 
received-power value of each mobile station attribute is calculated for example, the difference in Time t 
- deltaPOW (t) is defined as follows 
[0017] 
[Equation 1] 

f (-1) x S (t-1) : THm^fllllHJcfc yM'>LfcBf 
S(t)= { 

< fiU s(o) = i ) 

_ POW(t)=A P OW(t-1) X a 3it> 
UltJEtb : mZ\£, _=1.1) 

[001 8] And the target received -power value POWi of each attribute in Time t (t) is calculated by the 
following formulas. 
[0019] 
[Equation 2] 

POWi(t)-POWr(H] X A POW(t) 

[0020] This example calculates the amount of traffic based on the number of effective packets which the 
traffic-measuring section received to per unit time in the base station, and a target received-power 
calculation means computes target received power by setting up the difference between the calculation 
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values of the target received power corresponding to the aforementioned attribute in adaptation so that 
the amount of traffic measured with the aforementioned traffic-measuring means may serve as the 
maximum. 

[0021] Drawing 3 is the flow view showing the flow of the mobile stations 11, 12, and 13 in this 
operation form of operation. Mobile stations 1 1, 12, and 13 are in an idle state (S10) in a normal state. If 
information information is received from a base station 20 in this state, the target received-power 
information which agreed for the self attribute out of the target received-power information which 
discards the old target received-power information memorized until now, and exists in the received 
information information will be chosen, and it will newly memorize as target received-power 
information (S14), and will return to an idle state S10 again. If the packet which should transmit occurs, 
mobile stations 11, 12, and 13 will shift to SI 1, and will compute the transmitted power of a transmitting 
packet from the target received -power information memorized in a mobile station, and the received 
power of the information channel 30 (SI 1). Next, the signal of a transmitting packet is sent out to the 
access channel 3 1 with the transmitted power computed by SI 1 (SI 2), and it shifts to the response 
waiting state S13. 

[0022] When the information information from a base station 20 is received in the response waiting state 
SI 3, target received-power information is updated like an idle state S 10 (SI 5). It ends by generally 
receiving the confirm ation-of-receipt (ACK) signal from a base station 20, and transmitting processing 
of a packet returns to an idle state (S10) again in this case. When an ACK signal is unreceivable within 
fixed time, it returns to SI 1 again and resending processing of a packet is performed. 
[0023] When it considers as the received power in the mobile stations 11, 12, and 13 of the signal (for 
example, signal of the information channel 30) transmitted from the base station 20 while connecting the 
attribute of mobile stations 11, 12, and 13, for example, when mobile stations 11, 12, and 13 receive 
information information, measurement of the received power of the information channel 30 is performed 
simultaneously. Operation (SI 4, SI 5) of renewal of target received power is performed for the measured 
received-power value as attribute information on self. 

[0024] In considering as the distance from the base station 20 while connecting the attribute of mobile 
stations 11, 12, and 13, it carries positioning systems, such as GPS, in a mobile station as for example, a 
range-measurement means. And the distance between base station-mobile stations is computed within a 
mobile station by broadcasting the positional information of a base station 20 by the information channel 
30. Mobile stations 11, 12, and 13 perform operation of renewal of target received power for the 
distance between the base station-mobile stations computed by doing in this way as attribute information 
on self. 

[0025] Drawing 4 is a graph which shows change of the transmitted power of the mobile station by the 
distance at the time of performing the usual transmitted power control. It is not concerned with distance 
from a base station, but the transmitted power of each mobile station is controlled so that the signal of 
arbitrary mobile stations is altogether received on the same level in a base station. Distance information 
actually computes distance using a positioning system, or measures the received power of the 
information channel from a base station, and presumes it from this value. That is, transmitted power is 
enlarged when the received power of an information channel is small. Therefore, transmitted power 
becomes large, so that it goes around a cell, and the disturbance done to a contiguity cell becomes large. 
[0026] Drawing S is a graph which shows transmitted power control when the amount of traffic in this 
invention is big. In this case, a target received-power value which divides a mobile station into three 
attributes according to distance, and illustrates it corresponding to each attribute, for example is 
assigned. That is, to a base station, on the basis of the mobile station of the attribute 1 of a short 
distance, only delta POW assigns low power and assigns [ as opposed to 7 the mobile station of the 
middle-distance attribute 2 ] power only with low 2xdelta POW as opposed to the mobile station of the 
further long-distance attribute 3. Let assigned power be a value between the power at the time of not 
performing transmitted power control with the power at the time of performing the usual transmitted 
power control. 

[0027] A big difference arises in the received power in a base station, and the success percentage of 
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packet transmission improves compared with the conventional transmitted power control according to 
the capture effect, so that for example, the amount of traffic is large by performing such transmitted 
power control. Moreover, in the periphery of a cell, the transmitted power of a mobile station becomes 
small rather than the case where the usual transmitted power control is performed, and the disturbance 
done to a contiguity cell becomes small. 

[0028] Drawing 6 is the block diagram showing the composition of the base station in the 2nd operation 
form of this invention. It sets to drawing 6 . The same sign as drawing 1 is given to the same 
composition as drawing 1 . With this operation form, a base station 40 reports traffic information, and a 
mobile station computes target received power by receiving this traffic information. For this reason, as 
compared with the base station 20 of drawing..]. , the base station 40 of drawing 6. does not have the 
target received-power calculation section. In the base station 40 of the 2nd operation form, the baseband 
processing section 23 receives the traffic information measured in the traffic-measuring section 24, 
traffic information is stored in the predetermined block of information channel information, and it 
outputs to a transmitter-receiver 22. A transmitter-receiver 22 transmits a signal including traffic 
information to a mobile station through the information channel 30. 

[0029] The mobile station stores beforehand in the memory in a mobile station the same table as the 
table shown in drawing.2 . And reception of the information information from a base station 40 
computes the target received-power information of self using the table of drawing 2 based on the traffic 
information and the attribute information on self which exist in the received information information. 
Then, the old target received-power information memorized until now is discarded, and it memorizes in 
a mobile station by making the newly computed value into target received-power information. 
[0030] Operation of a mobile station is the same as that of the flow of operation shown in drawing 3 
from traffic information and a table except the point which computes target received-power information 
at the time of renewal of target received power. Moreover, the method of deciding the rule which 
calculates a target received-power value from the traffic information explained with the form 1 of 
operation as a method of computing target received-power information with a mobile station may be 
used. 

[0031] Next, the 3rd operation gestalt of this invention is explained. With this operation gestalt, abase 
station 20 computes a target received-power setting function based on traffic information. And the 
parameter which specifies a target received -power setting function is transmitted to a mobile station 
through the information channel 30. A mobile station reconfigurates a target received-power setting 
function from the received parameter information, and determines a target received-power value from 
this target received-power setting function based on the attribute of a local station, 
[0032] Since composition and operation are similar with the 1st embodiment the 3rd operative 
condition, it explains focusing on difference. [ like ] In the 3rd embodiment, the target received-power 
setting function calculation section 50 is formed instead of the target received-power information 
calculation section 25 in the base station 20 of drawing.!. . The target received-power setting function 
calculation section 50 computes a target received-power setting function from traffic information. The 
target received-power setting function which the target received-power setting function calculation 
section 50 computes is a function which sets a horizontal axis a vertical axis as the attribute value of a 
mobile station as a target received-power value. 

[0033] Drawing 7 is explanatory drawing showing an example of a target received-power setting 
function. The target received-power setting function shown in drawing 7. takes the target received-power 
value POW0 with a certain fixed attribute value (point of inflection : Rip), and it expresses with the 
linear function which changes by inclination a with a fixed target received-power value after it. The 
target received-power setting function calculation section 50 determines point of inflection Rip and 
inclination a with the parameter which specifies such a target received-power setting function, for 
example, the target received-power setting function of drawing 7 , using traffic information. 
[0034] Drawing.8 is a table used in case it asks for the point of inflection Rip and inclination a which are 
the parameter information on a target received-power setting function. The table of drawing.8 can 
consider storing in the memory for example, in the target received-power setting function calculation 
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section 50. The target received-power setting function calculation section 50 asks for the point of 
inflection Rip and inclination a corresponding to the traffic information which the traffic-measuring 
section 24 measured using the table shown in drawiiig.8 , and outputs them to the baseband processing 
section 23. 

[0035] When the amount THm of traffic which the traffic-measuring section 24 measured now is TH1 < 
THm < TH2, from the table of drawing 8 , as parameter information on a target received-power setting 
function, the target received-power setting function calculation section 50 asks for point of inflection 
with Rip2, and asks for an inclination with a2. These parameter information searched for in the target 
received-power setting function calculation section 50 is outputted to the baseband processing section 
23. It may be set up so that parameter information does not have it when the difference by the difference 
in the attribute value in target received power has the small amount of traffic, or it is small, and it may 
be so small that the amount of traffic becomes large so that the amount of traffic becomes large and a 
difference may be expanded namely, and inclination a may become large. [ of point of inflection Rip ] 
[0036] The baseband processing section 23 which received the parameter information on a target 
received-power setting function stores parameter information in the predetermined block of information 
channel information, and outputs it to a transmitter-receiver 22. A transmitter-receiver 22 transmits a 
signal including parameter information to mobile stations 11,12, and 13 through the information 
channel 30. The target received-power setting function calculation section 50 may search for the 
parameter information on a target received-power setting function by calculation instead of using a table 
like drawing 8 . In this case, the rule which searches for parameter information from traffic information 
is decided. For example, point of inflection Rip is made into constant value, and inclination a is changed 
using traffic information. In addition, as a value of point of inflection Rip, it is good also as 1/2 of the 
radius of the service area of a base station, for example. The target received-power setting function y in 
Time t (x t) is decided like the following formulas. 
[0037] 
[Equation 3] 

y(x,t)= { 

I a(t) * x + (P0W0 - Rip * a(t)) : * Wife 

[0038] And inclination [ in Time t ] a (t) is defined as follows. 

[0039] 

[Equation 4] 

f(-1>XS(t-l) : THnyaiHJrva^l/itB* 

{ s(t-i) : *G0ftitf>B# 

( fflU S(0)=1 ) 

a(t) = a(t-1)X<r S< ° 

U(i£»:tfiRtf N er-l.t) 

[0040] The aforementioned target received-power setting function is computed by setting up the 
inclination of a target received-power setting function in adaptation so that the amount of traffic in 
which was asked for the amount of traffic and the target received-power setting function calculation 
means measured it with the traffic-measuring means may serve as the maximum based on the number of 
effective packets to which the traffic-measuring section received this example to per unit time in the 
base station. 

[0041] Next, operation of the mobile station in the 3rd embodiment is described. In the flow view of the 
1st embodiment which showed operation of a mobile station to drawing 3 , it is only that the contents of 
processing of SI 4, or S 15 and SI 1 differ, and other processings are the same. If information information 
is received from a base station 20, in S 14 or SI 5, a mobile station will newly memorize the parameter 
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information which discards the parameter information on the old target received-power setting function 
memorized until now, and exists in the received information information as parameter information, and 
will return to an idle state S10 or the response waiting state S13 again. 

[0042] If the packet which should transmit occurs, a mobile station will shift to SI 1, will reconfigurate a 
target received-power setting function from the parameter information memorized in a mobile station, 
and will compute the target received-power value corresponding to the attribute value of a local station. 
The contents of processing of other steps are the same as the 1st embodiment mentioned above. 
[0043] As mentioned above, although the example was indicated, a modification which is described 
further below is also considered. Although the example which measures the amount of traffic in a base 
station as an example was indicated, this invention can also be carried out only by the processing by the 
side of a mobile station by measuring the amount of traffic in a mobile station. For example, you may 
presume the amount of traffic with the rate of failure of packet transmission. That is, it is regarded as 
what has many amounts of traffic, so that there is much number of times of resending of a packet, and 
according to the number of times of resending of a packet, it may be made to enlarge the power 
difference by attribute value. 

[0044] The example which adopts the received power of the information channel corresponding to the 
measured distance or this distance from a base station mostly as an attribute is indicated, and although it 
decreases rather than the case where the disturbance done to the adjoining cell performs transmitted 
power control equally in the case of this example, there is a trouble that the mobile station near a base 
station will be advantageous. In order to solve this, a mobile station is divided into two or more groups 
at random, and a different attribute for every group is assigned. And this assignment is changed one by 
one a fixed period. If it does in this way, a priority changes periodically, and it will become equal if it 
averages. Moreover, you may make it in the case of emergency intelligence etc., correct the attribute of 
a terminal according to the attribute of data so that a target received-power value may become large. 
[0045] Although the amount of traffic to measure indicated the example which is the number of 
effective receive packets for every predetermined time, when traffic increases extremely, reception of a 
packet becomes impossible, and it also has a possibility that the number of effective receive packets may 
decrease on the contrary. Then, you may make it presume the amount of traffic from the total received 
power in a base station. 
[0046] 

[Effect of the Invention] If according to the mobile communication system and the transmitted power 
control system of this invention target received power is not depended on the attribute of a mobile 
station, but it fixes and the amount of traffic becomes large when the amount of traffic is small as 
explained above, the target received power which changes with attributes of a mobile station will be set 
up, and packet transmission will be performed by the target received power with which the mobile 
station agreed for the self attribute. Therefore, since the attribute of a mobile station becomes possible 
[ suppressing the transmitted power of the large mobile station of transmitted power in the state of high 
traffic ] in the case of the received power of the electric wave which a base station emits, or the distance 
between mobile station-connection base stations which measured, the interference power to other cells is 
mitigated and it is effective in becoming possible to avoid rapid degradation of system performance 
according to the capture effect. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 in the drawings, any words are not translated. 



TECHNICAL FIELD 

[The technical field to which invention belongs] This invention relates to the mobile communication 
system which carries out random access of the packet communication between two or more mobile 
stations and a base station with a CDMA (code division multiple access) method especially using a 
common channel, base station equipment, mobile station equipment, and the transmitted power control 
method about mobile communication system, base station equipment, mobile station equipment, and the 
transmitted power control method. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

w..a.w.waw...w.w.w^ 

PRIOR ART 

[Description of the Prior Art] In the communication in the going-up circuit from the mobile station of 
the mobile communication system which used the CDMA (code division multiple access) method for 
the point-to-multipoint connection method to a base station, the performance degradation (the so-called 
far and near problem) which happens since the received power in the base station of the signal from each 
mobile station changes with differences in the distance between base station-mobile stations poses a big 
problem. In order to mitigate this far and near problem, transmitted power control which generally 
controls the transmitted power at the time of mobile station transmission by mobile communication 
system using the CDMA method so that the received power in the base station of the signal from each 
mobile station becomes equal is performed. 

[0003] On the other hand, in a radio packet transmission system, the method which does not perform 
channel control which is vacant like a cellular-phone system at the time of call origination, and assigns a 
channel, for example, transmits a data packet immediately by the same channel like a slot aloha shirt 
method synchronizing with a slot is used. In this case, although many signals may collide, it is known 
for the system which adopted the point-to-multipoint connection method (FDMA, TDMA method) of a 
narrow-band system that it is effective in packet reception being attained under the conditions set in the 
collision state according to the received-power difference in the base station of the signal from each 
mobile station (the so-called capture effect). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] If according to the mobile communication system and the transmitted power 
control system of this invention target received power is not depended on the attribute of a mobile 
station, but it fixes and the amount of traffic becomes large when the amount of traffic is small as 
explained above, the target received power which changes with attributes of a mobile station will be set 
up, and packet transmission will be performed by the target received power with which the mobile 
station agreed for the self attribute. Therefore, since the attribute of a mobile station becomes possible 
[ suppressing the transmitted power of the large mobile station of transmitted power in the state of high 
traffic ] in the case of the received power of the electric wave which a base station emits, or the distance 
between mobile station-connection base stations which measured, the interference power to other cells is 
mitigated and it is effective in becoming possible to avoid rapid degradation of system performance 
according to the capture effect. 
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precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] the effect of transmitted power control of a system perform 
packet transmission using a CDMA method — "effect of the transmitted power control in move packet 
CDMA communication" 1996 Institute of Electronics and Communication Engineers synthesis 
convention lecture collected works It is indicated by p. 374 communication [1] and March, 1996. If 
transmitted power control is introduced in the system which performs packet transmission of a slot aloha 
shirt method using a CDMA method according to this reference, although system capacity (the 
maximum point of a throughput) will become large, when traffic becomes high and exceeds the 
maximum point of a throughput, there is a fault that system performance deteriorates rapidly. 
[0005] Although all the input-signal power in a base station becomes equal since transmitted power 
control is performed, if traffic increases, since the number of signals multiplexed by the same frequency 
band will increase and all the signals of an other station will serve as noise power, this is because it 
becomes below the level that can receive the SN ratio of the input signal of all mobile stations. 
[0006] Moreover, although degradation of the rapid system performance in a high traffic state is not 
seen since the capture effect is acquired when transmitted power control is not performed in the packet 
transmission system using the CDMA method, the fault that system capacity (the maximum point of a 
throughput) is small as compared with the time of transmitted power control exists. Furthermore, the 
received power in a base station becomes large, so that the distance between base station-mobile stations 
is near since the transmitted power of the packet in a mobile station is fixed when transmitted power 
control is not performed. For this reason, the fault that it is large as compared with the receiving 
probability of a mobile station with the far receiving probability of the transmitting packet of the mobile 
station near a base station, and communicative unfair nature exists according to the geographical 
conditions of a mobile station also exists. 

[0007] this invention aims at offering the mobile communication system and the transmitted power 
control method of being made in order to solve the above-mentioned trouble, and being able to enlarge 
system capacity (the maximum point of a throughput), avoiding degradation of the rapid system 
performance at the time of high traffic, and easing the unfair nature of communication by the 
geographical conditions of a mobile station. 
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MEANS 



[Means for Solving the Problem] this invention consists of two or more mobile stations which exist in 
the communication region of a base station and a base station, in order to attain the above-mentioned 
purpose. In the mobile communication system which communicates by the radio channel of the same 
frequency band between the aforementioned base station and the aforementioned mobile station in the 
communication region concerned A traffic-measuring means to measure the amount of traffic of a radio 
channel, Based on the amount of traffic concerning a radio channel, it has a transmitting means to 
transmit a signal with the transmitted power found on the basis of the target received-power value which 
agreed with a target received-power calculation means to compute the target received-power value in a 
base station, for the self attribute. 

[0009] In this invention, when system capacity is made to increase and the traffic of a radio channel 
increases by performing control equivalent to the usual transmitted power control when there is little 
traffic of a radio channel, based on the attribute of each mobile station, a difference can be prepared in 
the target received-power value in a base station, and the probability that transmission will be successful 
with the capture effect can be raised. 
[0010] 

[Embodiments of the Invention] Hereafter, the example of this invention is explained using a drawing. 
Drawing 1 is the block diagram showing the system unit composition of the 1st operation gestalt of this 
invention. In .drawing..!. , when two or more mobile stations 11, 12, and 13 in a service area 10 
communicate with other terminals which are not illustrated through a base station 20 and a wire circuit 
26, using the common access channel 31, each mobile stations 11, 12, and 13 are arbitrary timing, or 
transmit a packet to a base station 20 synchronizing with a predetermined slot. In addition, four or more 
mobile stations may exist. Moreover, a method which it may be assigned to the mobile station fixed, for 
example, and a mobile station chooses at random about allocation of the diffusion sign in a CDMA 
method from the signs which can receive a base station may be used. 

[001 1] It will get over with a transmitter-receiver 22, and a base station 20 will output receiving 
baseband signaling to the baseband signal -processing section 23 and the traffic-measuring section 24, if 
an antenna 21 receives the signal of the access channel 31 which mobile stations 11, 12, and 13 transmit. 
In the traffic-measuring section 24, the number of effective receive packets around unit time is measured 
as an amount of traffic, for example. The traffic-measuring section 24 is outputted to the target received- 
power information calculation section 25 by making a measurement result into traffic information. The 
target received-power information calculation section 25 computes a target received-power value from 
traffic information. The target received-power information which the target received-power information 
calculation section 25 computes consists of two or more different values for every attribute of a mobile 
station. 

[0012] Drawing 2 is explanatory drawing showing an example of the content of the table used in case a 
target received-power value is calculated from the number of effective receive packets. Drawing 2 is a 
table at the time of defining three kinds of mobile station attributes. The table of drawing 2 can consider 
storing in the memory for example, in the target received-power information calculation section 25. The 
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target received-power information calculation section 25 calculates the target received-power value 
corresponding to the traffic information which the traffic-measuring section 24 measured using the table 
shown in drawing 2 , and outputs it to the baseband processing section 23. 

[0013] The target received-power information calculation section 25 is [ as opposed to / an attribute 1 / 
as target received-power information / when the amount THm of traffic which the traffic-measuring 
section 24 measured now is TH1 < THm < TH2 ] POW21 from the table of drawing 2 . It is POW22 to 
an attribute 2. POW23 is calculated from an attribute 3. These target received-power information 
searched for in the target received-power information calculation section 25 is outputted to the baseband 
processing section 23. 

[0014] although the concrete example of an attribute and target received-power information is 
mentioned later - an attribute - or [ for example, / having been measured ] - or it may be the distance 
from the presumed base station, and when traffic is small, each target received-power information does 
not have a difference by the difference in an attribute, or is small, and a difference may be expanded, so 
that traffic becomes large 

[0015] The baseband processing section 23 which received target received-power information stores the 
attribute information on a mobile station, and the target received-power information corresponding to it 
in the predetermined block of information channel information, and outputs them to a transmitter- 
receiver 22. A transmitter-receiver 22 transmits a signal including the attribute information on a mobile 
station, and the target received-power information corresponding to it to mobile stations 11, 12, and 13 
through the information channel 30. 

[0016] The target received-power information calculation section 25 may calculate a target received- 
power value by calculation instead of using a table like drawing 2 . In this case, the rule which calculates 
a target received-power value from traffic information is decided, for example, the difference between 
the mobile station attributes of the target received-power value POW1 corresponding to the mobile 
station of an attribute 1 (attribute of the highest priority), and a target received-power value - the initial 
value of deltaPOW, and difference - the rule to which deltaPOW is changed is decided and the target 
received-power value of each mobile station attribute is calculated for example, the difference in Time t 
- deltaPOW (t) is defined as follows 
[0017] 
[Equation 1] 

f (-1) x S (t-1) : THm^flljlHjcfc ya*d>LfcB* 
S(t)= j 

( (!U S(0) = 1 ) 
A P OW(t) = A P OW(t-1) x c* S< ° 
(<vf*5t£ft : tfUli, ff=1.1) 

[0018] And the target received-power value POWi of each attribute in Time t (t) is calculated by the 
following formulas. 
[0019] 
[Equation 2] 

POWi(t) = POW 1 -(H) x A POW(t) 

[0020] This example calculates the amount of traffic based on the number of effective packets which the 
traffic-measuring section received to per unit time in the base station, and a target received-power 
calculation means computes target received power by setting up the difference between the calculation 
values of the target received power corresponding to the aforementioned attribute in adaptation so that 
the amount of traffic measured with the aforementioned traffic-measuring means may serve as the 
maximum. 

[0021] Drawing.3. is the flow view showing the flow of the mobile stations 1 1, 12, and 13 in this 
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operation gestalt of operation. Mobile stations 1 1, 12, and 13 are in an idle state (S10) in a normal state. 
If information information is received from a base station 20 in this state, the target received-power 
information which agreed for the self attribute out of the target received-power information which 
discards the old target received-power information memorized until now, and exists in the received 
information information will be chosen, and it will newly memorize as target received-power 
information (SI 4), and will return to an idle state S10 again. If the packet which should transmit occurs, 
mobile stations 11, 12, and 13 will shift to SI 1, and will compute the transmitted power of a transmitting 
packet from the target received-power information memorized in a mobile station, and the received 
power of the information channel 30 (SI 1). Next, the signal of a transmitting packet is sent out to the 
access channel 3 1 with the transmitted power computed by SI 1 (SI 2), and it shifts to the response 
waiting state S13. 

[0022] When the information information from a base station 20 is received in the response waiting state 
SI 3, target received -power information is updated like an idle state S10 (SI 5). It ends by generally 
receiving the confirmation-of-receipt (ACK) signal from a base station 20, and transmitting processing 
of a packet returns to an idle state (S10) again in this case. When an ACK signal is unreceivable within 
fixed time, it returns to SI 1 again and resending processing of a packet is performed. 
[0023] When it considers as the received power in the mobile stations 1 1, 12, and 13 of the signal (for 
example, signal of the information channel 30) transmitted from the base station 20 while connecting the 
attribute of mobile stations 11, 12, and 13, for example, when mobile stations 11, 12, and 13 receive 
information information, measurement of the received power of the information channel 30 is performed 
simultaneously. Operation (S14, SI 5) of renewal of target received power is performed for the measured 
received-power value as attribute information on self 

[0024] In considering as the distance from the base station 20 while connecting the attribute of mobile 
stations 1 1, 12, and 13, it carries positioning systems, such as GPS, in a mobile station as for example, a 
range-measurement means. And the distance between base station-mobile stations is computed within a 
mobile station by broadcasting the positional information of a base station 20 by the information channel 
30. Mobile stations 11, 12, and 13 perform operation of renewal of target received power for the 
distance between the base station-mobile stations computed by doing in this way as attribute information 
on self 

[0025] Drawing 4. is a graph which shows change of the transmitted power of the mobile station by the 
distance at the time of performing the usual transmitted power control. It is not concerned with distance 
from a base station, but the transmitted power of each mobile station is controlled so that the signal of 
arbitrary mobile stations is altogether received on the same level in abase station. Distance information 
actually computes distance using a positioning system, or measures the received power of the 
information channel from a base station, and presumes it from this value. That is, transmitted power is 
enlarged when the received power of an information channel is small. Therefore, transmitted power 
becomes large, so that it goes around a cell, and the disturbance done to a contiguity cell becomes large. 
[0026] Drawing 5 is a graph which shows transmitted power control when the amount of traffic in this 
invention is big. In this case, a target received-power value which divides a mobile station into three 
attributes according to distance, and illustrates it corresponding to each attribute, for example is 
assigned. That is, to a base station, on the basis of the mobile station of the attribute 1 of a short 
distance, only delta POW assigns low power and only 2xdelta POW assigns [ as opposed to / the mobile 
station of the middle-distance attribute 2 ] low power as opposed to the mobile station of the further 
long-distance attribute 3. Let assigned power be a value between the power at the time of not performing 
transmitted power control with the power at the time of performing the usual transmitted power control. 
[0027] A big difference arises in the received power in a base station, and the success percentage of 
packet transmission improves compared with the conventional transmitted power control according to 
the capture effect, so that for example, the amount of traffic is large by performing such transmitted 
power control. Moreover, in the periphery of a cell, the transmitted power of a mobile station becomes 
small rather than the case where the usual transmitted power control is performed, and the disturbance 
done to a contiguity cell becomes small. 
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[0028] Drawing 6 is the block diagram showing the composition of the base station in the 2nd operation 
gestalt of this invention. It sets to drawing 6 . The same sign as drawing 1 is given to the same 
composition as drawing,.]. . With this operation gestalt, a base station 40 reports traffic information, and 
a mobile station computes target received power by receiving this traffic information. For this reason, as 
compared with the base station 20 of drawing 1 , the base station 40 of drawing 6 does not have the 
target received-power calculation section. In the base station 40 of the 2nd operation gestalt, the 
baseband processing section 23 receives the traffic information measured in the traffic-measuring 
section 24, traffic information is stored in the predetermined block of information channel information, 
and it outputs to a transmitter-receiver 22. A transmitter-receiver 22 transmits a signal including traffic 
information to a mobile station through the information channel 30. 

[0029] The mobile station stores beforehand in the memory in a mobile station the same table as the 
table shown in drawing 2 . And reception of the information information from a base station 40 
computes the target received-power information of self using the table of drawing 2 based on the traffic 
information and the attribute information on self which exist in the received information information. 
Then, the old target received-power information memorized until now is discarded, and it memorizes in 
a mobile station by making the newly computed value into target received-power information. 
[0030] Operation of a mobile station is the same as that of the flow of operation shown in drawings, 
from traffic information and a table except the point which computes target received-power information 
at the time of renewal of target received power. Moreover, the method of deciding the rule which 
calculates a target received-power value from the traffic information explained with the gestalt 1 of 
operation as a method of computing target received-power information with a mobile station may be 
used. 

[003 1] Next, the 3rd operation gestalt of this invention is explained. With this operation gestalt, a base 
station 20 computes a target received-power setting function based on traffic information. And the 
parameter which specifies a target received-power setting function is transmitted to a mobile station 
through the information channel 30. A mobile station reconfigurates a target received-power setting 
function from the received parameter information, and determines a target received-power value from 
this target received-power setting function based on the attribute of a local station. 
[0032] Since composition and operation are similar with the 1st embodiment the 3rd operative 
condition, it explains focusing on difference. [ like ] In the 3rd embodiment, the target received-power 
setting function calculation section 50 is formed instead of the target received-power information 
calculation section 25 in the base station 20 of drawing 1 . The target received-power setting function 
calculation section 50 computes a target received-power setting function from traffic information. The 
target received-power setting function which the target received-power setting function calculation 
section 50 computes is a function which sets a horizontal axis a vertical axis as the attribute value of a 
mobile station as a target received-power value. 

[0033] Drawing.7 is explanatory drawing showing an example of a target received-power setting 
function. The target received-power setting function shown in drawing 7 takes the target received-power 
value POW0 with a certain fixed attribute value (point of inflection : Rip), and it expresses with the 
linear function which changes by inclination a with a fixed target received-power value after it. The 
target received-power setting function calculation section 50 determines point of inflection Rip and 
inclination a with the parameter which specifies such a target received-power setting function, for 
example, the target received-power setting function of drawing. 7 , using traffic information. 
[0034] Drawing 8 is a table used in case it asks for the point of inflection Rip and inclination a which are 
the parameter information on a target received-power setting function. The table of drawing 8 can 
consider storing in the memory for example, in the target received-power setting function calculation 
section 50. The target received-power setting function calculation section 50 asks for the point of 
inflection Rip and inclination a corresponding to the traffic information which the traffic-measuring 
section 24 measured using the table shown in drawing 8 , and outputs them to the baseband processing 
section 23. 

[0035] When the amount THm of traffic which the traffic-measuring section 24 measured now is TH1 < 
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THm < TH2, from the table of drawing 8 , as parameter information on a target received-power setting 

function, the target received-power setting function calculation section 50 asks for point of inflection 

with Rip2, and asks for an inclination with a2. These parameter information searched for in the target 

received-power setting function calculation section 50 is outputted to the baseband processing section 

23. It may be set up so that parameter information does not have it when the difference by the difference 

in the attribute value in target received power has the small amount of traffic, or it is small, and it may 

be so small that the amount of traffic becomes large so that the amount of traffic becomes large and a 

difference may be expanded namely, and inclination a may become large. [ of point of inflection Rip ] 

[0036] The baseband processing section 23 which received the parameter information on a target 

received-power setting function stores parameter information in the predetermined block of information 

channel information, and outputs it to a transmitter-receiver 22. A transmitter-receiver 22 transmits a 

signal including parameter information to mobile stations 11, 12, and 13 through the information 

channel 30. The target received-power setting function calculation section 50 may search for the 

parameter information on a target received-power setting function by calculation instead of using a table 

like drawing 8 . In this case, the rule which searches for parameter information from traffic information 

is decided. For example, point of inflection Rip is made into constant value, and inclination a is changed 

using traffic information. In addition, as a value of point of inflection Rip, it is good also as 1/2 of the 

radius of the service area of a base station, for example. The target received-power setting function y in 

Time t (x t) is decided like the following formulas. 

[0037] 

[Equation 3] 

fpowo : x < Rip 

y(x,t)= { 

I a(t) * x + (P0W0 - Rip * a(t)) : * <7M6 

[0038] And inclination [ in Time t ] a (t) is defined as follows. 

[0039] 

[Equation 4] 

f(-1)XS(t-1) : 7Hn^BJ:»;j|t?l,*:tt 
S(t)= A 

{ S(t-l) : Ifrimm 

( mu s(o)= i ) 

a(t) = a(t-l)X<r S< ° 

[0040] The aforementioned target received-power setting function is computed by setting up the 
inclination of a target received-power setting function in adaptation so that the amount of traffic in 
which was asked for the amount of traffic and the target received-power setting function calculation 
means measured it with the traffic-measuring means may serve as the maximum based on the number of 
effective packets to which the traffic-measuring section received this example to per unit time in the 
base station. 

[0041] Next, operation of the mobile station in the 3rd embodiment is described. In the flow view of the 
1st embodiment which showed operation of a mobile station to drawing 3 , it is only that the contents of 
processing of SI 4, or SI 5 and SI 1 differ, and other processings are the same. If information information 
is received from a base station 20, in S 1 4 or S 1 5, a mobile station will newly memorize the parameter 
information which discards the parameter information on the old target received-power setting function 
memorized until now, and exists in the received information information as parameter information, and 
will return to an idle state S10 or the response waiting state S13 again. 

[0042] If the packet which should transmit occurs, a mobile station will shift to SI 1, will reconfigurate a 
target received-power setting function from the parameter information memorized in a mobile station, 
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and will compute the target received-power value corresponding to the attribute value of a local station. 
The contents of processing of other steps are the same as the 1st embodiment mentioned above. 
[0043] As mentioned above, although the example was indicated, a modification which is described 
further below is also considered. Although the example which measures the amount of traffic in a base 
station as an example was indicated, this invention can also be carried out only by the processing by the 
side of a mobile station by measuring the amount of traffic in a mobile station. For example, you may 
presume the amount of traffic with the rate of failure of packet transmission. That is, it is regarded as 
what has many amounts of traffic, so that there is much number of times of resending of a packet, and 
according to the number of times of resending of a packet, it may be made to enlarge the power 
difference by attribute value. 

[0044] The example which adopts the received power of the information channel corresponding to the 
measured distance or this distance from a base station mostly as an attribute is indicated, and although it 
decreases rather than the case where the disturbance done to the adjoining cell performs transmitted 
power control equally in the case of this example, there is a trouble that the mobile station near a base 
station will be advantageous. In order to solve this, a mobile station is divided into two or more groups 
at random, and a different attribute for every group is assigned. And this assignment is changed one by 
one a fixed period. If it does in this way, a priority changes periodically, and it will become equal if it 
averages. Moreover, you may make it in the case of emergency intelligence etc., correct the attribute of 
a terminal according to the attribute of data so that a target received-power value may become large. 
[0045] Although the amount of traffic to measure indicated the example which is the number of 
effective receive packets for every predetermined time, when traffic increases extremely, reception of a 
packet becomes impossible, and it also has a possibility that the number of effective receive packets may 
decrease on the contrary. Then, you may make it presume the amount of traffic from the total received 
power in a base station. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the system unit composition of the 1st example of this 
invention. 

[Drawing 2] It is explanatory drawing showing an example of the table which calculates a target 
received-power value. 

[Drawing 3] It is the flow view showing the flow of a mobile station of operation. 

[Drawing 4] It is the graph which shows change of the transmitted power in the usual transmitted power 

control. 

[Drawi ng 5] It is the graph which shows transmitted power change when the amount of traffic is big. 
[Drawing 6] It is the block diagram showing the base station composition in the 2nd example of this 
invention. 

03rawing.7] It is explanatory drawing showing an example of a target received-power setting function. 
[Drawing 8] It is explanatory drawing showing an example of the table which searches for the parameter 
information on a target received-power setting function. 
[Description of Notations] 

10 [ - A base station, 21 / -- An antenna, 22 / - A transmitter-receiver, 23 / ~ The baseband processing 
section, 24 / - The traffic-measuring section, 25 / - The target received-power calculation section 26 / - 
- A wire circuit, 30 / ~ An information channel, 31 / - Access channel ] - A service area, 1 1, 12, 13 - 
20 A mobile station, 40 
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30 mfcbi-m%m8h&^iz9t,zimco&mfomm^y- 
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m^mHz&iiiztitz£x<7)mim%tm}itimz 
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x. 

V?7< v 

Mie n 7 y < <v7 m^^ta^zs^t ®mz&j£t 
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[ n$g 1 6 : mm t mimm^wmm^m. 
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[0034] 08{i. I««l«*Rsa!fflftW«5^- 

■*-4f— 7>?&*. 08<O-r-7;Ui. «itf. BS 

sfts^^^Mitmai^ 5 o rt ^ * o *=ts*% ur < 
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